Benzimidazoles are known to be biologically active1-2. This has led us to study the synthesis and properties of new benzimidazole derivatives. In our previous work3, o-phenylenediamine reacted with fluoren-9-ylidenecyanoacetic ester (1) to give a-(9-fluorenylidene)-2-benzimidazoleacetonitrile (2), whereas it reacted with 1-naphthylmethylidenecyanoacetic acid derivatives (3) to give 2-(lnaphthyl)-benzimidazole (4). The production of 2-substituted benzimidazoles from the previous reaction has prompted us to extend our work on other a,/?-unsaturated nitriles to clarify the reaction mechanism (cf. Scheme I).
It has been found that a,/?-unsaturated nitriles of the general formula 5 are easily cleaved with o-phenylenediamine. Thus, upon heating equimolecular amounts of o-phenylenediamine and 5 a-n at high temperatures, the corresponding 2-substiRequests for reprints should be sent to Dr. A l i M. A . E m e a n , Lab. of Applied Organic Chemistry, N. R. C., Dokki, Cairo, E g y p t. tuted-benzimidazoles yields (cf. Table I ). 2-Arylbenzimidazoles (6) are identical with those prepared from the corresponding benzoic acids and o-phenylenediamine4. Therefore, it is clear that a,/?-unsaturated nitriles of the general formula 5 react in a similar manner as in the case of a.ß-unsaturated ketones5. The work has been extended to obtain newer benzimidazoles similar to the fluorene analogue 2. 2-Cyanomethylbenzimidazole (7)6 reacts with dif ferent aldehydes, e.g., o-chlorobenzaldehyde, mchlorobenzaldehyde, p-tolylaldehyde and salicylaldehyde to give l-aryl-2-cyano-2(2-benzimidazole)-ethylenes (8) in good yields. The structures of the prepared compounds have been inferred from correct analytical data (cf .  Table II) . They are soluble in alkalis and in acids, as usually happens with benzimidazoles7. Their IR spectra show a broad band in the region of 3320-2600 cm-1 due to NH group2 and a band at around 2260 cm-1 corresponding to the nitrile group (cf . Table III) . Their UV spectra show bands characteristic for benzimidazoles 2. The band in the region of 330-350 nm can be attributed to extended conjugation (cf. Table IV) . Reduction of benzimidazole ethylenes (8) with sodium borohvdride, gave the colourless products 9a-C which are identical with those prepared by the reaction of o-phenylenediamine and the correspond ing saturated cyanoesters 10. The IR spectra of 9a-c show bands characteristic to benzimidazoles (cf. Table III) . Their UV spectra lack the K band at 330-350 nm which appear in the spectra of 8.
Experimental
Melting points are not corrected. IR spectra w ere recorded on a Carl Zeiss Infracord Spectrophoto meter "UR 10" . UV spectra were run using a Carl Zeiss PMQ II Ultraviolet Spectrophotometer. Table I ).
Condensation of 2-cyanomethylbenzimidazole (7) with aromatic aldehydes
A mixture of equimolecular quantities of 7 and the appropriate aldehyde, in dry benzene, was refluxed for tw o hours in presence of few drops of morpholine. The yellowr solid which separated out was filtered off and crystallised from ethanol to give the corresponding benzimidazole ethylene (8) (cf. Table II for melting points and analytical data).
Reduction of l-aryl-2-cyano-2(2-benzim idazole)-ethylenes (8) with sodium borohydride
The benzimidazoleethylene (8) (0.1 mole) was added to a suspension of sodium borohydride (0.1 mole) in propanol (30 ml). The reaction mixture was stirred for 8 hours then acidified with 20% acetic acid. The product obtained w7 as filtered and crystallised from methanol-water to give the saturated benzimidazole (9) (cf. Table II) .
